. , . IAP2 Rec'd PCT/PTO 2 7 SEP 2B86 

SPECIFICATION 

SKIN BEAUTIFIER 

Technical Field 

The present invention relates to a skin beautifier 
containing sphingomyelin as an effective ingredient and 
providing beauty effects, such as skin-moisturizing, 
skin-beautifying, skin-roughness-preventing, and 
wrinkle-preventing effects, by oral ingestion thereof, and 
relates to a skin-beautifying food/drink and a feed containing 
sphingomyelin . 

Background Art 

The skin is an interface of an organism with the 
environment, prevents moisture loss from the body, and has 
a skin barrier function preventing the invasion of biotoxic 
substances, such as microorganisms and allergens, from the 
environment. Intercorneocyte lipids, ceramides in 
particular, and sebum in the stratum corneum are said to bear 
these functions. It is said that the stratum corneum must 
contain 10 to 20% moisture to function normally and maintain 
a healthy condition. The moisture is retained in the stratum 
corneum by the skin barrier function and flexibility and 
elasticity of the skin are thereby maintained. 

When the moisture in the stratum corneum decreases, the 
stratum corneum loses the flexibility and is hardened. This 
causes chapping. In so-called roughened skin, i.e., a 
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condition that the dermatoglyphic patterns disappear or are 
unclear, a significant decrease in the moisture content is 
observed in the stratum corneum. Roughened skin is not only 
a cosmetic problem of poor appearance but also a preliminary 
stage causing a skin disease, and has a pathological meaning. 
In addition, improvement of roughened skin makes a dried skin 
surface soft and smooth and further leads to an improvement 
of fine wrinkles. 

It is known that when the skin barrier function of the 
stratum corneum decreases, the loss of moisture from the skin 
is serious compared with that in a healthy condition. In 
addition, an increase in transepidermal water loss (TEWL) 
through the skin is observed. This TEWL is closely involved 
in the barrier function and the moisturizing function of the 
stratum corneum and is used as an indicator of the skin barrier 
function . 

Therefore, a healthy condition of the skin, i.e., a 
beautified skin condition, can be achieved by increasing the 
moisture content of the skin or suppressing an increase in 
TEWL. 

Furthermore, recently, it has become a problem in animals, 
particularly in pets, that skin conditions are aggravated 
by influence of allergy or the like. The skin conditions can 
be improved and healthy skin conditions can be realized by 
moisturizing and protecting the skin. 

Ceramides are one of human skin components and have 
skin-moisturizing and protecting functions and 
skin-roughness-preventing and improving effects. As 
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cosmetics utilizing ceramides, skin cosmetic products 
containing a member of ceramide family, such as ceramides, 
glucosylceramides, and galactosylceramides, and 
diisopropylamine dichloroacetate or y-aminobutyric acid are 
known (Patent Document 1) . However, there are problems such 
that ceramides applied to the skin cannot reach nor be absorbed 
in the skin due to a barrier of epidermal lipids and that 
cosmetic ingredients other than ceramides cause irritation 
and inflammation. 

In addition, health foods containing ceramides composed 
of sphingosine, a fatty acid, and a sugar, as an effective 
ingredient are also known (Patent Document 2) . As the raw 
materials for the ceramides, composed of sphingosine, a fatty 
acid, and a sugar, those derived from Amorphophalus konjac 
and rice are commercially available. However, these raw 
materials contain ceramides in a low amount less than 3%. 
Therefore, in order to achieve the effects by oral ingestion, 
it is necessary to blend a large amount of the raw materials. 
In addition, since their prices are high, the health foods 
are unsatisfactory. Therefore, materials which can be 
readily ingested from daily food are desired. 

Sphingomyelin accounts for about 30% of phospholipids 
in milk and has a structure in which phosphocholine is bonded 
to a ceramide skeleton composed of sphingosine and a fatty 
acid. Sphingomyelin is known to be present in the brain and 
nerve tissues in large amounts (Non-Patent Document 1) . It 
is also known that sphingomyelin is slightly contained in 
food such as yolk. 
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It is reported that a sphingomyelin is absorbed through 
the small intestine in blood vessels when orally ingested 
(Non-Patent Document 2). In addition, it is known that a 
sphingomyelin in the stratum glanulosum of the skin is 
hydrolyzed by sphingomyelinase into a ceramide to be supplied 
to the stratum corneum (Non-Patent Document 3) . 

However, it has not been reported that the oral ingestion 
of a sphingomyelin can provide beauty effects, such as 
skin-moisturizing and protecting effects, 
skin-roughness-preventing and improving effects, and a 
wrinkle-preventing effect . 

[Patent Document 1] : Japanese Patent Laid-Open No. Hei 
01-22810 

[Patent Document 2] : Japanese Patent Laid-Open No. Hei 
11-113530 

(Non-Patent Document 1]: Harper's Biochemistry, 24th 
Ed. 1997, 162. 

[Non-Patent Document 2] : Schmelz, et al. J. Nutr. 1994, 
124, 702-712. 

[Non-Patent Document 3]: Uchida, et al. Seikagaku (The 
Journal of Japanese Biochemical Society) 2001, 73(4), 
269-272. 

It is an object of the present invention to provide a 
skin beautifier which has beauty effects, such as 
skin-moisturizing and protecting effects, 
skin-roughness-preventing and improving effects, and a 
wrinkle-preventing effect, by oral ingestion thereof and 
which contains a safe raw material derived from food as an 



- 5 - 

effective ingredient. In addition, it is an object of the 
present invention to provide a skin-beautifying food or feed 
which has beauty effects, such as skin-moisturizing and 
protecting effects, skin-roughness-preventing and improving 
effects, and a wrinkle-preventing effect, by oral ingestion 
thereof and which includes a safe raw material derived from 
food. 

Disclosure of the Invention 

In view of the aforementioned problems, the present 
inventors have conducted intensive searching for a component 
which has beauty effects, such as skin-moisturizing and 
protecting effects, skin-roughness-preventing and improving 
effects, and a wrinkle-preventing effect, by oral ingestion 
thereof, and have found that beauty effects, such as 
skin-moisturizing and protecting effects, 
skin-roughness-preventing and improving effects, and a 
wrinkle-preventing effect, can be obtained by orally 
ingesting a sphingomyelin, which is a phospholipid. In 
addition, the present inventors have found that this 
sphingomyelin can be utilized as an effective ingredient of 
a skin beautifier and further found that sphingomyelin can 
be blended with a food or feed to provide a skin-beautifying 
food or feed. Thus, the present invention has been 
accomplished. The skin-beautifying feed in the present 
invention refers to the feed which exerts having 
skin-moisturizing and protecting effects in an animal to 
improve a skin condition thereof. 
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Advantages of the Invention 

According to the present invention^ a skin beautifier 
containing a sphingomyelin as an effective ingredient and 
a skin-beautifying food or feed containing a sphingomyelin 
can be provided. Since the effective ingredient of the skin 
beautifier according to the present invention is derived from 
food, the skin beautifier is safe and can achieve the beauty 
effects, such as skin-moisturizing and protecting effects, 
skin-roughness-preventing and improving effects, and a 
wrinkle-preventing effect, by oral ingestion thereof. 
Best Mode for Carrying Out the Invention 

The present invention is characterized by using a 
sphingomyelin, a phospholipid, as an effective ingredient. 
Sphingomyelins which can be used in the present invention 
are derived from natural substances. For example, 
sphingomyelins derived from milk such as cow milk and goat 
milk and egg yolk of hens can be used . Actually, an inexpensive 
sphingomyelin raw material derived from cow milk, which 
contains sphingomyelins in a high concentration of 25% or 
more, is available at a market. Such a raw material may be 
advantageously used. 

In the present invention, the above-mentioned 
sphingomyelin may be used as a skin beautifier without 
modification or may be used as a nutrition composition by 
blending the sphingomyelin with rawmaterials, such as sugars, 
lipids, proteins, vitamins, minerals, and flavorings which 
are generally used in medicines, food, and feed. In addition, 
the sphingomyelin may be formulated into powder, granules. 
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tablets, capsules, or drink according to a known method. 
Furthermore, other components having an effect on beauty, 
for example, collagen which accelerates collagen production 
in the skin, vitamin C, or iron, can be used with the 
sphingomyelin . 

With respect to the effective dose of the skin beautif ier 
according to the present invention, it was confirmed by an 
animal study using nude mice described below that the moisture 
content of the skin was increased and the transepidermal water 
loss (TEWL) through skin was decreased by oral administration 
of 2 mg or more, preferably 5 mg or more, of sphingomyelin 
per kg of mouse body weight . Therefore, generally, the beauty 
effects, such as skin-moisturizing and protecting effects, 
skin-roughness-preventing and improving effects, and a 
wrinkle-preventing effect, can be expected by administration 
of 2 mg or more, preferably 5 mg or more of sphingomyelin 
per day for an adult. Therefore, this amount may be 
necessarily ingested. 

Additionally, in the skin-beautifying food according 
to the present invention, sphingomyelin may be blended with 
general food, for example, yogurt, milk-based drink, v/afers, 
or dessert . With respect to the skin-beautifying food, though 
it depends on the form of the food, 100 g of the food preferably 
contains 0 . 1 to 400 mg of sphingomyelin in order to administer 
2 mg or more of sphingomyelin per day for an adult. 

Furthermore, in the skin-beautifying feed according to 
the present invention, sphingomyelin may be blended v/ith 
general feed, for example, livestock feed or pet food. With 



respect to the skin-beautifying feed, 100 g of the feed 
preferably contains 0.1 to 400 mg of sphingomyelin in order 
to administer 2 mg or more of sphingomyelin per day. 

In the present invention, the method for blending the 
sphingomyelin is not specifically limited. For example, when 
sphingomyelin is added to or blended in a solution, 
sphingomyelin may be used after prepared into a form of a 
medicine, food, or feed by suspending or dissolving a 
sphingomyelin raw material in deionized water and stirring 
and mixing the resulting mixture. The stirring and mixing 
may be conducted under any conditions as long as sphingomyelin 
can be uniformly mixed, and may be conducted with an 
ultradisperser or a TK homomixer. This sphingomyelin 
solution may be concentrated by using an RO membrane or may 
bedriedby lyophilization, ifnecessary, in order to be readily 
used for a medicine, food, or feed. 

In the present invention, sterilization procedures which 
are generally conducted in the manufacturing of a medicine, 
food, or feed can be employed. If a product is in a form of 
powder, dry-heat sterilization can be also employed. 
Therefore, according to the present invention, a medicine, 
food, and feed containing the sphingomyelin can be 
manufactured in various forms such as a solution, gel, powder, 
or granules. 

Effects of the skin beautifier according to the present 
invention were investigated by an animal test using nude mice . 
(Preparation of Feed) 
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A sphingomyelin raw material (Phospholac 500; 
manuCactured by NZMP) containing 10% of sphingomyelins was 
dissolved in deionized water as shown in Table 1 . The solution 
was heated to 50®C and then mixed under stirring with an 
ult radisper ser (ULTRA-TURRAX T-25 ; manufactured by IKA Japan) 
at 9500 rpm for 20 minutes to prepare Test Feeds 1 to 3. 
(Table 1) 



Feed 


Sphingomyelin 
Content 
(mg/lOOg) 


Sphingomyelin 
Raw Material 

(g) 


Deionized Water 

(g) 


1 


20 


2 


998 


2 


50 


5 


995 


3 


100 


10 


990 



(Animal Test) 

Five-week old CD-I (ICR) -nu/nu mice were divided into 
the following 4 test groups (10 mice in each group) , namely, 
(Group A) a group receiving 10 g of physiological saline per 
kg of mouse body weight, (Group B) a group receiving 10 g 
of the Test Feed 1 per kg of mouse body weight, (Group C) 
a group receiving 10 g of the Test Feed 2 per kg of mouse 
body weight, and (Group D) a group receiving 10 g of the Test 
Feed 3 per kg of mouse body weight. Mice in all the groups 
were fed by orally administering the feed once daily by gavage 
feeding for 4 weeks. Moisture contents and transepidermal 
water losses in the tail skin of each mouse were measured 
at tlie start and the end of the feeding. Values at the end 
of the feeding (rates of increase) were calculated by assuming 
each of the values at the start of the feeding to be 100. 
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The moisture contents of the skin and the transepidermal water 
losses were measured using Corneometer and Tewameter, 
respectively, which were manufactured by Courage+Khazaka . 
Table 2 shows the results. 
(Table 2) 



Administered 



Increase Rate 

^. o u • 1 ■ Increase Rate of 

Group Sphingomyelin • ^ /ov m . i -» 

^ 4. / /I V of Moisture % Transepidermal 

Amount mg/kg n . ; /^x 

^ ^ Water Loss %) 



A 
B 
C 
D 



0 
2 
5 

10 



109 
155 
245 

253 



172 
152 
137 

140 



With reference to the results shown in Table 2, in Group 
A the moisture content of the skin after 4-week administration 
hardly changed, but the contents increased by about 1.5 times 
in Group B and by about 2.5 times in Groups C and D. The 
transepidermal water loss after 4-week administration 
increased by about 1.7 times in Group A, but increased only 
by about 1 . 5 times in Group B and by about 1 . 4 times in Groups 
C and D. Hence, it was confirmed that the moisture content 
of the skin is increased and the transepidermal water loss 
is decreased by oral administration of the sphingomyelin. 
These effects were observed by administering 2 mg or more 
t)J: sphingomyelin per kg of mouse body weight, and further 
the effects were significant by administering 5 mg or more 
of sphingomyelin per kg of mouse body weight. 



The present invention will now be described in detail 
with reference to examples, but these examples are only 
exemplary embodiments of the present invention. The present 
invention is not limited to these examples. 
Example 1 

A reaction solution prepared by adding protease to an 
«:iC|ueous solution containing 10% of whey protein concentrate 
(WPC) was extracted with a solution of chlorof orm-methanol 
(2 : 1) . The extract was concentrated and then was further 
extracted with acetone to obtain a complex lipid fraction. 
Then, this complex lipid fraction was subjected to a 
f lorisil-column chromatography and eluted successively with 
chlorof orm-methanol solutions to obtain a fraction containing 
phospholipid. This phospholipid fraction was subjected to 
a silica-gel chromatography and eluted successively with 
chlorof orm-methanol solutions to obtain a fraction 
phospholipid. This fraction was lyophilized to obtain a 
sphingomyelin raw material. This sphingomyelin raw material 
was developed on a thin-layer chromatography, followed by 
color development with the Dittmer reagent. The 
sphingomyelin content was measured by densitometry to be 95 . 2% 
This sphingomyelin rawmaterial can be used as a skin beaut ifier 
according to the present invention without modification. 
Example 2 

Raw materials were mixed at the blending quantities shown 
in Table 3, and then were made into tablets each weighing 
I. '.j by a known method to manufacture the skin beautifier 
according to the present invention. 
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(Table 3) 



Hydrous crystalline glucose 



83.5 



(% by weight) 



Sphingomyelin raw material 
(content: 10%, Phospholac 500 
manufactured by NZMP) 



10.0 



Mineral mixture 



5.0 



Sugar ester 



1.0 



Flavoring 



0.5 



In 1 g of this skin beautifier, 10 mg of sphingomyelin 
was contained. 
F.xample 3 

Fifty grams of a sphingomyelin raw material (a-Lipid; 
manufactured by NZMP) containing 25% of sphingomyelin was 
dissolved in 4950 g of deionized water. The solution was 
heated to 50°C and then mixed under stirring with a TK homomixer 
(TK ROBOMICS; manufactured by Tokushu Kika Kogyo) at 6000 
rpm for 30 minutes to prepare a sphingomyelin solution 
containing sphingomyelin at 250 mg/100 g solution. This 
sphingomyelin solution (4.0 kg) was blended with 5.0 kg of 
casein, 5.0 kg of soy protein, 1.0 kg of fish oil, 3.0 kg 
of perilla oil, 18 . 0 kg of dextrin, 6 . 0 kg of mineral mixture, 
1.95 kg of vitamin mixture, 2 . 0 kg of an emulsifier, 4 . 0 kg 
of a stabilizer, and 0.05 kg of flavoring, and the mixture 
was packed in 200-ml retort pouches. Then, sterilization by 
a retort sterilizer (First-class pressure vessel, TYPE: 
RCS-4CRTGN; manufactured by HISAKA WORKS) at 121^*0 for 20 
minutes was performed to manufacture 50 kg of a 
skin-beautifying liquid nutrition composition according to 
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the present invention. In 100 g of this skin-beautifying 
liquid nutrition composition, 20 mg of sphingomyelin was 
contained. 
.Example 4 

Ten grams of a sphingomyelin raw material (Phospholac 
500; manufactured by NZMP) containing 10% of sphingomyelin 
was dissolved in 700 g of deionized water. The solution was 
heated to 50°C and then mixed under stirring with an 
ultradisperser (ULTRA-TURRAXT-25; manufactured by IKA Japan) 
at 9500 rpm for 30 minutes . To this solution, 40 g of sorbitol, 
2 g of an acidifier, 2 g of flavoring, 5 g of pectin, 5 g 
of whey protein concentrate, 1 g of calcium lactate, and 235 
g of deionized water were added. The mixture was stirred and 
mixed and then was packed in 200-ml pouches with a screw cap. 
After the sterilization at 85^C for 20 minutes, the packs were 
hermetically sealed to prepare 5 bags (each 200 g) of 
skin-beautifying gel-type food according to the present 
invention . No precipitate was observed and no abnormal flavor 
was detected in all thus obtained skin-beautifying gel-type 
food. In 100 g of this skin-beautifying gel-type food, 100 
mg of sphingomyelin was contained. 
Example 5 

Two grams of an acidifier was dissolved in 700 g of 
deionized water, and in this solution, 10 g of a sphingomyelin 
raw material (a-Lipid; manufactured by NZMP) containing 25% 
of sphingomyelin was dissolved. The solution was heated to 
50°C and then mixed under stirring with an ultradisperser 
(ULTRA-TURRAX T-25 manufactured by IKA Japan) at 9500 rpm 
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for 30 minutes. To this solution, 100 g of maltitol, 20 g 
of reduced glucose, 2 g of flavoring, and 166 g of deionized 
water were added. The mixture was packed in 100-ml glass 
bottles and was sterilized at 90°C for 15 minutes. Then, the 
bottles were hermetically sealed to prepare 10 bottles (each 
100 ml) of skin-beautifying drink according to the present 
invention . No precipitate was observed and no abnormal flavor 
was detected in all thus obtained skin-beautifying drink. 
In 100 g of this skin-beautifying drink, 250mgof sphingomyelin 
was contained. 
Example 6 

Two kilograms of a sphingomyelin raw material (SM-4; 
manufactured by Gorman) containing 4% of sphingomyelin was 
dissolved in 98 kg of deionized water . The solution was heated 
to 50°C and then was mixed under stirring with a TK homomixer 
(MARK II 160 type; manufactured by Kokusyu Kika Kogyo) at 
3600 rpm for 40 minutes to prepare a sphingomyelin solution 
containing sphingomyelin at 80 mg/100 g solution. This 
sphingomyelin solution (10 kg) was blended with 12 kg of soybean 
cake, 14 kg of skimmed milk powder, 4 kg of soybean oil, 2 
kg of corn oil, 23.2 kg of palm oil, 14 kg of corn starch, 
9 kg of flour, 2 kg of bran, 5 kg of a vitamin mixture, 2.8 
kg of cellulose, and 2 kg of a mineral mixture. The mixture 
was sterilized at 120^C for 4 minutes to prepare 100 kg of 
skin-beautifying dog food according to the present invention . 
In 100 g of this skin-beautifying dog food, 8 mg of 
sphingomyelin was contained. 
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Industrial Applicability 

The skin beautifier according to the present invention 
is safe because the effective ingredient is derived from food, 
and provides beauty effects, such as skin-moisturizing and 
protecting effects, skin-roughness-preventing and improving 
effects, and a wrinkle-preventing effect, by oral ingestion 
thereof. 



